Secondary and tertiary hyperparathyroidism is an important problem of chronic kidney disease. Brown tumor is a benign, unusual, reactive lesion as a result of disturbed bone remodeling, from long-standing increase in parathyroid hormone level. Brown tumors may cause morbidity due to pressure symptoms on neural structures and spontaneous bone fractures. Herein, we presented a peritoneal dialysis patient with tertiary hyperparathyroidism under calcand calcitriol treatment for 4 years due to refusing of the parathyroidectomy operation. She admitted to hospital for sudden onset back pain with difficulty in gait and walking, and imaging studies showed an expansile mass lesion in the thoracic spine. She was operated for mass and diagnosed with brown tumor. After operation, she lost the ability of walking than become paraplegic and she underwent rehabilitation program. Preventive measures including calcitriol and cinacalcet may cause a modest decrease in parathyroid hormone levels but it should be remembered for the development of bone complications such as brown tumor formation in patients with moderate elevated PTH levels, especially those with tertiary hyperparathyroidism. Parathyroidectomy should be performed without delay in these cases.
Introduction
Renal osteodystrophy (ROD), the skeletal complication of chronic kidney disease (CKD), is a multifactorial disorder of bone remodeling. The term renal osteodystrophy designates the abnormalities in bone and mineral metabolism due to impaired skeletal growth, remodeling and hyperparathyroidism. There are three histological forms of ROD, including predominant osteomalacia, predominant osteitis fibrosa and, most commonly, a mixed pattern. The classic histological form is osteitis fibrosa cystica (brown tumor), which is attributed to secondary hyperparathyroidism (HPT) [1, 2] . Brown tumor (BT) formation develops only in the osteitis fibrosa cystica form and it is also a benign, unusual, reactive lesion as a result of disturbed bone remodeling, from long-standing increase in parathyroid hormone (PTH) level [3] . BT is a rare benign lesion of the bone, with incidence of less than 5% in primary hyperparathyroidism. It is more common in secondary hyperparathyroidism, with up to 13% of cases [4] .
Skeletal involvement such as generalized osteopenia, bone resorption, bone cysts and Brown tumors are seen on the late phase of hyperparathyroidism. The effective control of HPT is crucial to prevent and treat soft tissue calcifications and brown tumors in patients with ROD. Most brown tumors have been treated by parathyroidectomy and rare cases with vitamin D medication [5, 6] .
Herein, we reported a peritoneal dialysis patient with secondary HPT under cinacalcet treatment and presented with paraplegia due to brown tumor of the thoracic spine.
Case report
A 26-year-old woman was admitted to our nephrology department with the complaints of difficulty in gait and walking due to weakness in legs for 3 days in August 2017. She also described back pain. Neurological examination demonstrated paraparesis without impaired anal sphincter tonus. She had no history of trauma. She has been diagnosed end stage renal disease (ESRD) in 2007 with unknown etiology and treated with continuous ambulatory peritoneal dialysis (CAPD) during 10 years. Her last weekly K t /V was 2.52 in May 2017. Patient was anuric; CAPD prescription consisted of four cycles of 2 L exchanges including three cycles with %2.27 glucose solutions and one cycle with icodextrin solution per day. She has no history of diabetes mellitus. She was diagnosed with hypertension after starting of renal replacement therapy. She has been diagnosed with secondary hyperparathyroidism (sHPT) in 2014. Serum intact parathormone (iPTH) level was 1041 pg/mL (15-68.3). Technetium-99 m-pertechnetate (99mTc-MIBI) scintigraphy revealed increased focal metabolic activity in the superior left lob of the thyroid gland and relatively increased in the inferior lobes of thyroid gland.(parathyroid hyperplasia) (Fig. 1) . Parathyroidectomy was proposed to her, but she refused operation; therefore, cinacalcet treatment was started for the sHPT. Patient was followed for 4 years with the cinacalcet medication. Her current medication includes, daily oral calcitriol (0.5 mcg/day), cinacalcet (60 mg/day), sevelamer (2400 mg thrice daily), calcium acetate (2100 mg thrice daily) and amlodipine (10 mg/day). Her current biochemical parameters are shown in Table 1 . The levels of iPTH during follow-up from 2013 to 2018 are seen in Fig. 2 . She was referred to neurosurgery department due to sudden paraparesia in distal extremities and back pain. Computed tomography (CT) and magnetic resonance imaging (MRI) demonstrated the extradural mass lesion 10 × 13 × 19 mm in dimensions compressing to the spinal cord at T10-11 vertebra levels (Fig. 3) . She was operated for spinal decompression by neurosurgery. In the operation, T10-11 partial hemilaminectomy and flavectomy were performed. Total excision of the lesion was performed at the spinal epidural space. The cord and roots were decompressed on both sides. Pathologic examination of the material showed giant cell bone lesion (Fig. 4) . These findings were considered as to be brown tumor of the spine. She has become paraplegic and referred to physical therapy and rehabilitation after surgery. Surgical parathyroidectomy was proposed repeatedly as medical therapy had failed to control serum iPTH levels and brown tumor occurrence. She accepted operation after rehabilitation program was completed.
Discussion
The brown tumor is a benign lesion, characterized by the presence of hemosiderin pigment deposits and osteoclastic giant cells arranged in groups, separated by richly vascularized fibrous tissue. It occurs most often in the long bones, ribs and pelvis, but can be found in any bone and soft tissue [7] . The name "brown tumor" comes from the accumulation of hemosiderin that gives the surrounding stroma a brown color. BTs histologically resemble to the other giant cell lesions such as giant cell tumor or aneurysmal bone cyst [8] . Elevated PTH levels lead to increased osteoclastic activity, with reactive fibroblastic proliferation of the involved bone, that results in a loss of the bone trabeculae [9] . It predisposes to microfractures and secondary hemorrhage that cause bone pain. Invasion of macrophages or giant osteoclastic cells with reparative fibrous tissue results as a reactive tissue mass known as brown tumor. This lesion may disrupt neuronal structures may lead to neuropathy and/or muscle weakness, as in our case. Only the clinical manifestation and endocrinologic status help to differentiate BTs from other giant cell lesions. BTs usually develop in the third or fourth decades of life [5] . The symptoms of spinal BTs include pain, radiculopathy, myelopathy and myeloradiculopathy according to their locations [10] . In our case, the patient was presented with complaints of difficulty in walking and standing due to weakness in legs for 3 days. She also described back pain. Neurological examination demonstrated paraparesis without impaired anal sphincter tonus. Pain may be explained by the both pressure of the tumor to the neural structures in the spine and pathophysiology of BT. However, the tumor was localized in the thoracic spine, and there are few reports with atypical localization in the literature. Sonmez et al. recently reported a case with primary hyperparathyroidism and brown tumor in the thoracic spine that was successfully treated by surgical decompression of the tumor [8] . Additionally, Noman Zaheer et al. reported a renal transplant patient with brown tumor on the thoracic spine and treated with decompression without post-operative complication and sequelae [11] . Tayfun et al. also presented a 26-year-old female hemodialysis patient with difficulty in gait and back pain diagnosed with BT in thoracic spine and mandible due to sHPT. Patients' walking ability improved after surgical decompression [12] . However, these three cases were not treated with cinacalcet and timing of the surgery was earlier as preventing irreversible neural damage.
Treatment of BTs involve both the management of hyperparathyroidism and neural decompression [8, 11, 12] . Preventive measures is the most important issue for the occurrence of sHPT in the management of ESRD patients. Parathyroidectomy is the gold standard treatment of secondary or tertiary HPT(tHPT) in patients with ESRD [2] . There are different parathyroidectomy modalities and the most preferred method is total parathyroidectomy with auto-transplantation. Patients with increased level of PTH over 1000 pg/mL are the candidates for operation. If muscle pain, weakness, bone pain, resistant pruritus and anemia were occurred, operation should be considered for HPT [2] . Parathyroidectomy is, most effective treatment method of sHPT/tHPT, vitamin D based treatment options including calcitriol, calcidiol, paricalcitriol and/ or calcium receptor against including cinacalcet could be a medical treatment option especially patients with high operative risk. However, the effect of these medical agents on BT formation has not been well studied. Only few reports showed that the calcidiol and cinacalcet provided [5] . In that case, BT developed in the absence of preventive treatment, and the medical control of PTH was achieved. Subsequently, BT lesion was improved. However, our case was under both calcitriol and cinacalcet treatment for 4 years and iPTH levels were not controlled well by medical treatment option. Otherwise, craniofacial hypertrophy has been reported in a patient with tHPT under high-dose cinacalcet treatment [13] . The effect of cinacalcet in bone formation remains to be elucidated in severe HPT cases. On the other hand, Resic et al. used cinacalcet in a patient with BT and severe tHPT after the recurrence of HPT. Cinacalcet decreased PTH levels to 450 pg/ml levels after 6 months [14] . However, they reported that cinacalcet is effective in short period, and long-term results should be monitored. Also our patient PTH levels were within 400-500 pg/mL levels, but BT developed after 4 years of the cinacalcet initiation. We speculate that cinacalcet may control the PTH secretion at mild to moderate levels but long duration of PTH exposure in that levels may result in BT formation.
In conclusion, BT due to secondary HPT is an important clinical problem in patients with CKD. Thoracic spine involvement by brown tumor is a rare condition in sHPT. Physicians should be aware of complications of secondary/ tertiary HPT, since late referral and delayed parathyroidectomy may increase the morbidity of the patients.
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